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Abstract 
Abstract 
This research is concerned with the problem of network power quality when grid 
connected systems are used to feed the network distribution grid, A parallel connection 
of photovoltaic (PV) system is the main interest of study for this research. This type of 
PV system uses power electronic components such as inverter and current controller that 
produce harmonics which adversely affect the power quality of the distribution network. 
Development and simulation of current controller using the proportional resonance (PR) 
scheme is considered to overcome the harmonic problems in single and parallel PV 
inverters. This scheme eliminates specific harmonic in the low order part. The control 
parameter randomisation technique is added to the scheme to produce a more efficient 
current controller system. Thus, the inverter harmonic performance (inverter output 
current) is improved. This concept is extended to parallel inverter based systems, where 
opportunities for harmonic cancellation improve the inverter harmonic performance 
hrther. Experimental hardware setup using TMS320F2812 is also developed to verify 
the promising simulation results. 
Keywords: Harmonics, current controller, parallel, PV inverter, grid connected system. 





























References 
References: 
[I ] R. DeGunther (2009). "Alternative Energy For Dummies." Wiley Publishing. 
ISBN 9780470430620. 
[2] P. Chiradeja, "Benefit of Distributed Generation: A Line Loss Reduction 
Analysis," in Transmission and Distribution Conference and Exhibition: Asia 
and Pacific, 2005 IEEE/PES, 2005, pp. 1 -5. 
[3] Y. Ma et al, "Distributed generation system development based on various 
renewable energy resources," in Control Conference (CCC), 2011 30th 
Chinese, 201 1, pp. 6203-6207. 
[4] D. Chen and L. Xu, "DC microgrid with variable generations and energy 
storage," in Renewable Power Generation (RPG 201 I), IET Conference on, 
201 1 ,  pp. 1-6. 
[ 5 ]  B. Williams et al, "Using microgrids to integrate distributed renewables into 
the grid," in Innovative Smart Grid Technologies Conference Europe (ISGT 
Europe), 201 0 IEEE PES, 201 0, pp. 1-5. 
[6]  S. Jahdi et al, "Grid integration of wind-solar hybrid renewables using ACIDC 
converters as DG power sources," in Sustainable Technologies (WCST), 2011 
World Congress on, 201 1, pp. 171-1 77. 
[7] L. 0. Williams (2002). "An end to global warming". Pergamon, ISBN 
9780080440453. 
[8] K. F. Katiraei et al, "Solar PV Integration Challenges," Power and Energy 
Magazine, IEEE, vol. 9, pp. 62-71,2011. 
[9] REN21, "Renewables 2010 Global Status Report," ed, 201 0. 
[lo] R. Foster et al (2009). "Solar Energy: Renewable Energy and the 
Environment". CRC Press. ISBN 978-1 420075663. 
[I l j  R. A. Ewing and D. Pratt (2005), "Got sun? go solar: getfiee renewable energy 
to power your grid-tied home". PixyJack Press. ISBN 9780977372461. 
[12] F. C. Treble (1991). "Generating electricity from the sun". Pergamon Press. 
ISBN 9780080409368. 
[13] B. K. Hodge (20 10). "Alternative energy systems and applications". Wiley. 
ISBN 9780470142509. 
